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FUEL TANK INSTALLATION 

BACKGROUND OF THE INVENTION 
The invention relates to a fuel tank installation, par- 
ticularly for a motor vehicle, comprising a fuel tank with a 
filler neck extending to the fuel tank below a maximum fuel 
level in the tank, a fill vent line for venting the fuel line 
5 during refueling and an operating vent line for venting an ex- 
pansion volume in the fuel tank above the maximum fuel level. 

DE 34 42 149 Al discloses a fuel tank installation for a 
motor vehicle including a fuel tank with a filler neck con- 
nected to the fuel tank below its maximum fuel level and a fill 

10 vent line for venting the fuel tank during refueling. The in- 
let end of the fill vent line is so arranged that an expansion 
volume remains above the maximum fuel level. This expansion 
volume is vented by three operating vent lines, which are asso- 
ciated with different chambers of the fuel tank. The ends of 

15 the operating vent lines within the fuel tank are disposed im- 
mediately below the top wall of the fuel tank. The operating 
vent lines and the fill vent line penetrate the wall of the 
fuel tank at different locations. Two of the operating vent 
lines and the fill vent line extend together outside the fuel 

20 tank to a vent container. From the vent container, the operat- 
ing vent lines extend to a valve arranged on the filler neck. 
Upon insertion of the refueling nozzle into the filler neck, 
the valve closes all the operating vent lines. In this way, 
the maximum fill level of the fuel tank is determined by the 

25 position of the inlet end of the fill vent line. 

It is the object of the present invention to provide a 
simplified fuel tank installation with a fuel tank and with a 
tank venting arrangement. 


SUMMARY OF THE INVENTION 
In a fuel tank installation including a fuel tank with an 
expansion volume, a filler neck connected to the fuel tank be- 
5 low a maximum fuel level of the tank for refueling the tank, a 
fill vent line for venting the fuel tank during refueling and 
at least one operating vent line for venting the expansion vol- 
ume of the tank, the at least one operating vent line extends 
from an expansion volume of the fuel tank within the fuel tank 
10 to a central penetration location and, at the central penetra- 
tion location, through the wall of the tank together with the 
fill vent line. 

With this arrangement only a single penetration through 
the wall of the fuel tank is necessary for the operation vent 

15 line or lines and the fill vent line. As a result, the number 
of possible leakage locations, specifically the sources of pos- 
sible HC emissions are reduced. Also, the construction ex- 
penses are lowered since only one penetration through the wall 
of the fuel tank is to be provided and to be sealed. 

20 In a particular embodiment of the invention, at least one 

operating vent line is provided at its end remote from the cen- 
tral penetration with a float valve. 

With this arrangement, fuel cannot flow into the operating 
vent line even if the vehicle is in an inclined position or 

25 when cornering even if the vent line has sections arranged be- 
low the maximum fuel level. 

In the central penetration location preferably the at 
least one operating vent line is connected to the fill vent 
line. 

30 In that case, the fill vent line can form an extension of 

the operating vent line and also serve as a degasif ication vol- 
ume for the operating vent line. An additional operating vent 
line outside the fuel tank and an additional degasif ication 
container outside the fuel tank are therefore not necessary. 


As a result, again construction expenses are reduced and possi- 
ble leakage locations are eliminated. In addition, vehicle 
safety is increased, since there are fewer lines arranged out- 
side the tank, which could be ripped off during an accident. 
5 Preferably, a float valve is provided at the central pene- 

tration location which blocks the fill vent line or provides 
for communication of the fill vent line with the fuel tank. 

The float valve blocks the fill vent line when the maximum 
fuel level in the tank has been reached so that no further re- 

10 fueling is possible. Since the float valve is arranged in the 
area of the central penetration location, important functional 
units can be concentrated at the central penetration location. 

Expediently, the at least one operating vent line extends 
to an operating vent chamber which is disposed in the area of 

15 the central penetration location and which is in communication 
with the fill vent line. 

The provision of the operating vent chamber has the advan- 
tage that several operating vent lines can be connected in a 
simple manner and that a pressure compensation between the sev- 

20 eral operating vent lines and, consequently, the various cham- 
bers of the fuel tank is possible. 

Preferably, the operating vent chamber is of annular 
shape. In this way, operating vent lines extending to the op- 
erating vent chamber from different directions can be easily 

25 connected. 

In a particular embodiment, the annular operating vent 
chamber extends around the end opening of the fill vent line, 
which is provided with a float valve for blocking the opening 
when the fuel reaches the maximum fill level. 
30 Also means may be provided permitting the selective block- 

ing of the operating vent line communication with the fill vent 
line. 

By blocking communication between the operating vent lines 
and the fill vent line particularly during refueling the oper- 


ating venting process is blocked whereby it is made sure that 
the expansion volume cannot be filled with fuel. 

Preferably, the means for the selective closing of the op- 
erating vent lines is an electrically operable valve, which is 
5 preferably arranged within the tank volume. 

This provides for a space-saving arrangement. By arrang- 
ing the means for the selective closing within the tank volume, 
any required line connections or extensions may be disposed 
within the tank so that the number of potential leakage loca- 
10 tions outside the fuel tank and consequently the number sources 
of potential HC emissions are minimized. 

Further features and advantage of the invention will be- 
come more readily apparent from the following description 
thereof with reference to the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic representation of a particular em- 
bodiment of a fuel tank installation according to the inven- 
tion, 

20 Fig. 2 shows a in detail a venting control device of the 

fuel installation shown in Fig. 1, 

Fig. 3 shows a particular float valve as used for the op- 
erating vent lines, 

Fig. 4 is a schematic representation of a second, pre- 
25 ferred embodiment of the fuel installation, and 

Fig. 5 shows in detail a venting control device of the 
fuel installation shown in Fig. 4. 

DESCRIPTION OF PARTICULAR EMBODIMENTS OF THE INVENTION 
30 Fig. 1 shows a fuel tank installation including a fuel 

tank 10 in the form of a saddle tank. A filler neck 12 is con- 
nected to the fuel tank 10 below the maximum fill level 14 of 
the fuel tank 10. To permit refueling of the tank 10, there- 
fore a fill vent line 16 is required by way of which the inte- 


rior of the fuel tank 10 is vented during the refueling proce- 
dure. The inlet opening of the fill vent line 16 in the fuel 
tank 10 is provided with a float valve 18 in such a way that a 
float 20 closes or blocks the fill vent line 16 when the fuel 
5 level in the tank 16 reaches the maximum fill level 14. Above 
the maximum fill level 14, there is an expansion volume so 
that, even with the tank 10 filled to the maximum fill level 
14, the fuel contained in the tank can expand upon heating. In 
this way, overflow of fuel, that is spilling through the fill 

10 vent line 16, at high ambient temperature is avoided. But also 
the expansion volume must be sufficiently vented since a gas 
mixture of air and fuel vapors is formed in the expansion vol- 
ume whose pressure may reach substantial values at high ambient 
temperatures. In order to prevent such pressure rises a so- 

15 called operating vent system is provided. The operating vent 
system is formed by the three operation vent lines 22, 24 and 
26. 

The operating vent lines 22, 24, and 2 6 extend each from a 
different location in the fuel tank 10 in order to ensure ef- 

20 fective venting of the expansion volume also in an inclined po- 
sition of the vehicle or during cornering. In the arrangement 
as shown in Fig. 1, the operating vent line 22 extends from the 
left side of the fuel tank 10, the operating vent line 26 ex- 
tends from the right side and the operating vent line 24 ex- 

25 tends from the center of the fuel tank 10. All the operating 
vent lines 22, 24, 26 extend from locations immediately below 
the upper wall of the fuel tank 10. Furthermore, at its inlet 
end each operating vent line 22, 24, 26 is provided with a 
float valve 28, which closes the respective operating vent line 

30 when the fuel level reaches the float valve 28. This prevents 
fuel from entering the respective vent line when the fuel level 
rises excessively for example during cornering. 

The operating vent lines 22, 24 and 26 extend within the 
fuel tank to a central penetration location 30. Because of the 


float valves 28, the operating vent lines may have sections 
which extend below the maximum fill level of the fuel in the 
tank. At the central penetration location, the tank 10 has an 
opening in which the float valve 18 is mounted. The float 
5 valve 18 includes a float member 20 and also an operating vent 
chamber, to which the operating vent lines 22, 24, and 26 are 
connected and which is also in communication with the fill vent 
line 16. In this way, an excess pressure formed in the expan- 
sion volumes can be released by way of the operating vent lines 

10 22, 24, and 26 to the fill vent line 16 and to a compensation 
container 32 and from there to an activated carbon filter 34. 

The cross-section of the fill vent line 16 is substan- 
tially larger than the cross-section of an operating vent lines 
22, 24, 26. For example, the cross-section of the fill vent 

15 line 16 is at least twice that of the cross-section of an oper- 
ating vent line 22, 24, 26. As a result, the fill vent line 
can also be used as a separation volume for the operating vent 
line where fuel vapors are separated from any fuel carried 
along. An additional vent chamber outside the fuel tank 10 for 

20 the vent lines 22, 24, and 26 is therefore not needed. 

Fig. 2 shows the float valve 18 in an enlarged representa- 
tion. It is apparent that the float valve 18 is mounted in an 
opening in the wall 32 of the fuel tank 10. The float valve 18 
includes a housing 34 around which a flange 36 extends which is 

25 disposed on the outer surface of the wall 32 of the fuel tank 
10. The housing 34 extends into the fuel tank 10. In the fuel 
tank 10, the housing 34 includes a float 20 so as to movable 
therein. 

The float 20 is cylindrical and has a conical top end. If 
30 the fuel level in the fuel tank 10 rises above the maximum fill 
level 14, the cone-like end of the float 20 engages an annular 
flange 38 of the housing 34. The annular flange 38 forms the 
end of a channel 40 extending through the housing 34 which 


6 


channel is an extension of the fill vent line 16 through the 
housing 34 and into the interior of the fuel tank. 

In the part next to the annular flange 38, the channel 40 
is surrounded by an annular operating vent chamber 42, to which 

5 the operating vent lines 22, 24, and 26 extend. When the float 
20 engages the annular flange 28, the operating vent chamber 4 
is in communication with the interior of the fuel tank 10 only 
by way of the operating vent lines 22, 24, 26. As indicated by 
a dashed line 44, however, the operating vent chamber 42 is in 

10 communication with the channel 40 in the housing 34 and, conse- 
quently, with the fill vent line 16. When the float 20 is in 
engagement with the annular flange 38 and, consequently, commu- 
nication between the fill vent line 16 and the interior of the 
fuel tank is interrupted, the interior of the fuel tank is 

15 still in communication with the fill vent line by way of the 
operating vent lines 22, 24 and 26 and the operating vent cham- 
ber 42, so that operating venting remains in effect. 

The representations of Fig. 1 and Fig. 2 show that a sin- 
gle penetration in the fuel tank wall at the central location 

20 30 is sufficient for the proper functional connection of the 
fill vent line 16 as well as the operating vent lines 22, 24, 
and 26. 

Fig. 3 shows one of the operating vent float valves 28 in 
an enlarged representation. Each float valve 2 8 includes a cy- 

25 lindrical float body with a conical end. When the fuel level 
rises, the buoyancy of the float body biases the cone-like end 
of the float body into engagement with an opening in the hous- 
ing of the float valve 28, which opening is in communication 
with one of the operating vent lines 22, 24, 26. The float 

30 body is arranged in a float chamber, which is in communication 
with the interior of the fuel tank 10 by way of a bore 45. By 
appropriate selection of the size of the bore 45, the operating 
vent line can be throttled. The housing of the float valve 28 
is connected to the inside of the fuel tank wall 32 in such a 


way that no bore is required in the wall 32 of the fuel tank. 
For example, the housing of the float valve 2 8 may be welded or 
cemented onto the fuel tank wall. In this way, no additional 
bores need to be drilled through the wall of the fuel tank, 

5 which may form potential leakage locations and potential dis- 
charge locations for HC emissions. 

Fig. 4 shows schematically a preferred embodiment of the 
fuel tank installation according to the invention. Components 
of this embodiment which are the same as those of the embodi- 

10 ment shown in Fig. 1 are designated by the same reference nu- 
merals and are not again described. Different from the embodi- 
ment of Fig. 1, the fuel tank installation according to Fig. 4 
includes means for closing the operating vent lines 22, 24, and 
26 during refueling of the fuel tank 10. As a result, the liq- 

15 uid level cannot rise during refueling above the maximum fill 
level 14. To this end the filler head 46 includes a so-called 
lead-free flap 48, which is pivoted away upon insertion of the 
refueling nozzle. At the same time, the cross-section of the 
filler head is reduced by the lead-free flap or rather the sur- 

20 rounding parts to such an extent that only a standard lead-free 
filler nozzle can be inserted. By way of a sensor 50, the 
pivot position of the lead-free flap 48 can be determined. An 
output signal of the sensor 50 is supplied to a control unit 
52. The control unit 52 controls an electric control valve in 

25 a float valve 54. By way of the electric control valve in the 
float valve 54, communication with the operating vent lines 22, 
24, and 26 and the fill vent line 16 can then be blocked or es- 
tablished depending on the output signal received from the sen- 
sor 50. 

30 The float valve 54 shown in Fig. 4 is shown in greater de- 

tail in Fig. 5. The float valve 54 is in principle similar to 
the float valve 18 shown in Figs. 1 and 2 and equal design ele- 
ment are therefore indicated by the same reference numerals and 
are not again explained. The operating vent lines 22, 24 and 


26 open into the operating vent chamber 42. Communication be- 
tween the operating vent chamber 42 and the channel 40 within 
the housing 34, which is in communication with the fill vent 
line 16, can be established or blocked by the schematically 
5 shown cone element 56. To this end, the cone element 56 is 
disposed on an operating rod 58, which as shown in Fig. 5 is 
supported so as to be movable in vertical direction. A pene- 
tration 61 of the operating rod 58 through the lower wall of 
the operating vent chamber 42 is sealed by means of a seal. 

10 The operating rod 58 is actuated by way of a lever 60, which is 
operated by an electric actuator 62. 

The electric actuator 62 is for example a solenoid with a 
core, which is movable in the direction as indicated in Fig. 5 
by the double arrow 63. As pointed out earlier, the electric 

15 actuator 62 is controlled by the control unit 52 via two elec- 
tric control lines 64. It is noted that the electric control 
lines 64 extend through the flange 36 of the housing 34 so that 
no additional bore is needed in the wall 32 of the fuel tank. 
Movement of the core of the electric actuator 62 results in a 

20 pivot movement of the two-armed lever 60, which is pivotally 
supported on the housing 34, and in an axial displacement of 
the operating rod 58. By controlling the actuator 62 there- 
fore, the communication path between the operating vent chamber 
42 and the fill vent line 16 shown in Fig. 5 by the dashed line 

25 44 can therefore be established or closed. 


9 


